Interoceptive sensitivity is an essential component of recent models of 'the self'. Increased 24 focus on the self (e.g. self-observation in a mirror) can enhance aspects of self-processing. 25
Introduction 35
Recent models of the self have emphasised the fundamental role of afferent interoceptive 36 signals, which provide information about the physiological state of the body. Interoceptive 37 body-mapping is thought to be the foundation of the elementary feelings that we exist 38 (Damasio, 2010) and it is further proposed that the remapping of interoceptive signals in the 39 cortex -underpins our sense of self (Craig, 2010) . However, individuals differ in the extent to 40 which they are consciously aware of internal body states. Individual 'interoceptive 41 sensitivity' is usually assessed behaviorally with a heartbeat detection task (Schandry, 1981 ; 42 Whitehead & Drescher, 1980) . A substantial body of research has studied the behavioral 43 correlates of differences in interoceptive sensitivity, particularly in relation to emotional 44 conditions. Given the substantial and growing literature on interoception, and its link with 76 clinical symptoms, the ability to manipulate interoceptive sensitivity experimentally and to 77 record the resulting effects on other, supposedly linked, aspects of self-processing and self-78 experience would be highly desirable. 79
Our experimental attempt to alter interoceptive sensitivity was prompted by studies in 80 social psychology which have long used mirror self-observation as an attempt to increase the 81 so-called 'self-focus' of individuals (Fejfar & Hoyle, 2000) . For example, self-reported 82 arousal is less influenced by experimental instructions when participants are exposed to a 83 mirror . Similarly, when given mirror access, participants 84
Running title: Looking into myself 5 report fewer illusory symptoms in response to a placebo . 85
An early study (Weisz, Balazs & Adam, 1988) attempted to manipulate interoceptive 86 sensitivity, using the (apparently accidental) presence of a mirror to increase self-focus 87 during two different heartbeat detection tasks, but did not provide conclusive evidence. 88
Participants had to tap with their index finger immediately after each beat (heartbeat tracking) 89 or detect discrepancies between the rhythm of their heartbeat and the rhythm of presented 90 tones (heartbeat discrimination). The mere presence of a mirror improved performance in the 91 discrimination, but not in the tapping task. However, that study did not control for whether 92 participants truly looked at themselves in the mirror, nor did it investigate the potentially 93 differential effects on individuals with high or low interoceptive sensitivity. 94
Our study aimed to investigate interoceptive sensitivity from the perspective of 'the 95 self' by studying the effect of self-observation as a means of heightening interoceptive 96 accuracy. We used instructed and controlled self-observation and employed a well-validated 97 heartbeat detection task (Schandry, 1981) Instructions for the Mental Tracking Method (Schandry, 1981) were presented over noise-118 attenuating headphones. The onset and offset of each heartbeat counting trial were cued by 119 the words "go" and "stop", presented audiovisually. We used a standard instruction (Ehlers & 120
Breuer, 1992) whereby participants were asked to concentrate hard and try to silently count 121 their own heartbeats, simply by "listening" to their bodies, without taking their pulse. In the 122 baseline condition they were required to gaze at a black screen (30cm by 50cm) placed on an 123 easel at eye level and at a distance of 40cm. In the mirror condition they were explicitly 124 instructed to gaze at the reflection of their own face in a similarly sized, and positioned, 125 mirror. Each condition consisted of three intervals (25s, 35s and 45s), presented in random 126 order, after one training interval. No feedback was given. The order of conditions was 127 counterbalanced. 128
Data Reduction 129
LabChart6 was employed to identify and count the number of R-wave peaks on the heart 130 trace recorded for each participant in each trial, as well as to calculate the average heart rates 131 for each trial (Jennings, et al. 1981 ). Every heart trace was visually inspected for artefacts and 132 the number of R-wave peaks was recounted manually if necessary. Participants (n=14) were 133 excluded where artefacts created uncertainty about the number of recorded beats. 134
Running title: Looking into myself 7 Interoceptive sensitivity was calculated for baseline and mirror conditions as {1/n Σ [1 -( 135 |recorded heartbeats -counted heartbeats| /recorded heartbeats )]} where n is the number of 136 trials (Schandry, 1981) . Higher scores indicate higher interoceptive sensitivity. 137
Results

138
We performed a median split analysis of the interoceptive sensitivity scores (median 139 = 0.66) to directly contrast performance of the groups with low and high interoceptive 140 sensitivity (see Table 1 ). We analysed using a mixed-design ANOVA, with (baseline vs. 141 mirror) as the within-subjects factor and the order of conditions (baseline, followed by 142 mirror, or the reverse), gender, and interoception group as between-subjects factors. We compared interoceptive sensitivity measured during mirror self-observation and at 173 baseline. Individuals with above median interoceptive awareness showed no improvement 174 while looking into a mirror but those with poorer accuracy at baseline showed a significant 175 improvement in interoceptive sensitivity during self-observation. This effect was independent 176 of the order in which the conditions were presented, gender, age, body mass index, the 177 participant's habitual level of exercise, or change in heart rate between the two conditions. 178
Our results contrast with Weisz et al. (1988) who found a learning effect between conditions. 179
Given that self-focus decreases available processing resources (Panayiotou & Vrana, 1998) , it 180 seems improbable that the improvement we found during self-observation can be explained 181 by reduced task demands. The result is also unlikely to be attributable to higher arousal in the 182 mirror condition (Van der Does, Van Dyk & Spinhoven, 1997) because heart rates did not 183 change significantly, for either group, between the two conditions.It is possible that our analysis has uncovered an effect that was not identified in 185 previous studies. Past research has focused on the effects of experimental treatments on the 186 mean interoceptive sensitivity of the particular populations tested, without considering the 187 potentially different effects of the experimental manipulation on participants with high and 188 low interoceptive sensitivity. For example, attempts to enhance bodily self-focus, e.g. using a 189 yogic breathing pattern (Khalsa et 1992) or respiratory manoeuvers (Weisz et al., 1988) . However, it is unlikely that either of 228 the two latter potential confounds could account for a change in heartbeat detection between 229 conditions, as they would apply equally in both. Further research is required to discover 230 whether the effect of self-focus we discovered is specific to focusing on physical as opposed 231 to more abstract dimensions of oneself (such as self-relevant words) and whether it depends 232 on looking at one's own, as opposed to another person's face. 
